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(54) ANALOG/DIGITAL CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reflect dither without 
superimposing it. 

SOLUTION: This analog/digital converter for generating a 
digital output signal G by performing the differential 
modulation of an analog input signal A is provided with a 
dither signal generating circuit 70 for generating a dither 
signal M, and a difference signal C or a derived signal (P) 
is compared with the dither signal M so that a binary 
signal E can be generated. Thus, the dither signal is used 
so as to be separated from the analog input signal or the 
like. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The analog-digital converter characterized by preparing the 
dither signal generating circuit which generates a dither signal in the 
analog-digital converter which carries out differential modulation of the 
analog input signal, and generates a digital output signal, and performing 
binarization of a differential signal or its descendant signal by the 
comparison with said dither signal. 

[Claim 2] Said dither signal generating circuit is an analog-digital converter 
according to claim 1 characterized by having a means to generate the 1st 
electrical potential difference, a means to generate the 2nd electrical 
potential difference, and the means for switching that chooses these 1st 
and 2nd electrical potential differences by turns, and outputs them. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the analog-digital 
converter which has introduced the dither signal for an S/N (signal/noise) 
property improvement in detail about the analog-digital converter 
(analog-to-digital conversion equipment) of an over sampling technique 
method. Shape is taken by the delta modulation mold analog-digital 
converter (delta modulation mold A/D-conversion equipment) and the 
delta sigma modulation mold analog-digital converter (deltasigma 
modulation mold A/D-conversion equipment), and this analog-digital 
converter is incorporated and used for the circuit which processes voice 



and sound in a cellular phone or audio equipment in many cases. 
[0002] 

[Description of the Prior Art] The conventional analog-digital converter 
which showed the whole block diagram to drawing 7 (a) So that signal 
transformation which generates a digital output signal from an analog input 
signal may be performed in 1-bit differential modulation It is constituted 
based on a primary prediction delta modulation mold analog-digital 
converter. Specifically The difference arithmetic circuit 1 which generates 
a differential signal C in response to the analog input signal A and a return 
signal B, The comparison circuit 2 which generates a binary signal E in 
response to the differential signal C and threshold signal D, The digital 
filter 3 which receives the binary signal E, among those controls the 
component more than predetermined frequency (cut off frequency) fg, and 
generates the digital output signal G, It has the digital-to-analog section 
4+5 which changes a binary signal E into analog signal H at the repeat rate 
(sampling frequency fk) exceeding predetermined frequency fg, and the 
integrating circuit 6 which generates a return signal B in response to the 
analog signal H. Here, a sampling frequency fk is higher than a cut off 
frequency fg, and a cut off frequency fg is set up more highly than the 
frequency fa of the analog input signal A. 

[0003] Moreover, while the dither signal generating circuit 7 which 
generates dither signal J (refer to drawing 7 (b)) oscillated with the 
amplitude smaller than the maximum amplitude of the analog input signal A 
for an S/N property improvement, for example, **deltaV, is formed, the 
adder circuit 8 which adds that dither signal J to the analog input signal A 
in the upstream of the difference arithmetic circuit 1 is also established in 
this analog-digital converter. Although the graphic display was omitted, 
some which are prepared in the lower stream of a river of the rotary flow 
side to the difference arithmetic circuit 1 or the difference arithmetic 



circuit 1 have an adder circuit 8 so that dither signal J may be added to a 
return signal B and a differential signal C. Anyway, a dither is reflected in 
the form which dither signal J superimposes on a differential signal C 
eventually. Furthermore, although the predetermined electrical potential 
difference Vd etc. is adopted as the threshold signal D, the 
electrical-potential-difference value is bigger constant value smaller than 
the upper limit of the analog input signal A than a minimum. 
[0004] In such an analog-digital converter, a return signal B is subtracted 
from the analog input signal A, a differential signal C is generated, this is 
compared with the threshold signal D, a binary signal E is generated, 
derepression of the high frequency component which exceeds a cut off 
frequency fg from the binary signal E is carried out, and the digital output 
signal G is generated. Moreover, while a binary signal E is sampled by the 
sampling circuit 4 on a frequency fk and is further changed into analog 
signal H by DA converter 5 in parallel to it, the analog signal H finds the 
integral by the integrating circuit 6, and becomes a return signal B. 
[0005] In this way, although binarization of the differential signal C is 
carried out with a sampling frequency fk and the digital output signal G is 
generated based on it Since it corresponds to that to which the return 
signal B accumulated the difference by which binarization was already 
carried out to the sampling timing till then, and restored the last analog 
input signal A and a binary signal E turns into a signal by which differential 
modulation was carried out If a sampling frequency fk is fully higher than a 
frequency fa even if a binary signal E is a signal which is 1 bit, the wave 
information on the analog input signal A will be exactly taken over to a 
binary signal E. And since the high frequency component more than 
cut-off-frequency fg is removed in case the digital output signal G is 
generated from a binary signal E, the digital output signal G becomes a 
thing containing the suitable signal component corresponding to the analog 



input signal A excluding the noise component of (the drawing 7 (c) 
reference) and a sampling frequency fk (see the broken line with an arrow 
of drawing 7 (c)) (see the continuous line with an arrow of the frequency 
fa in drawing 7 (c)). 

[0006] By the way, if offset [ **** / un-] exists in DA converter 5 of this 
analog-digital converter, the noise component to which that deflection 
component always finds the integral, and the value of analog signal H 
increases gradually or dwindles it although only that part inclines toward 
positive/negative or either of up-and-down will be discovered to a return 
signal B. Although it was not contained in the analog input signal A and 
generates within an analog-digital converter, since the comparison circuit 
is also included in the feedback loop, this noise component continues 
staying on at a feedback loop. And if the frequency fh is lower than a cut 
off frequency fg (see the continuous line with an arrow of the frequency fh 
in drawing 7 (c)) t it will pass through a digital filter 3 and the S/N property 
of the digital output signal G will be degraded. 

[0007] In such a case, dither signal J is utility, and the oscillation signal of 
the small amplitude is used for extent which does not spoil the analog 
input signal A. And if dither signal J is added to the analog input signal A 
etc. and included in a differential signal C, the noise component which 
originated in offset of DA converter 5 and was generated in the 
analog-digital converter will be widely distributed in response to the effect 
of dither signal J also at the place of frequencies other than a frequency 
fh (refer to drawing 7 (d)). What exceeds a cut off frequency fg among the 
dispersed noise components cannot pass a digital filter 3, but is removed 
there. 

[0008] In this way, about the noise which originates in the offset 
component of the output of a DA converter being accumulated in an 
integrating circuit, and is generated by suitable installation of dither signal 



J, the S/N property of a delta modulation mold analog-digital converter is 
improved. In addition, the similar publication is made by JP.6-1 04751 ,A 
about the delta sigma modulation mold analog-digital converter, and it is 
known that installation of a dither signal is useful to an improvement of an 
S/N property also by the delta sigma modulation mold analog-digital 
converter. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in such a 
conventional analog-digital converter, it faces introducing a dither signal 
and the intuitive and direct technique of adding a dither signal to an analog 
input signal, a differential signal, etc. is taken. For this reason, in addition 
to a dither signal generating circuit, it is necessary to prepare the adder 
circuit or the equivalent subtractor circuit of an analog. Moreover, since it 
is very necessary for meaning that a heterogeneous noise factor new from 
a wave being distorted at the limitation, as for stripes was also 
accompanied and introduced, and suppressing generating of the noise only 
for the part of the amplitude of a dither signal to narrow the maximum 
amplitude of an analog input signal or a differential signal with 
superposition of a dither signal when the value of an analog input signal or 
a differential signal is close to an upper limit or a minimum, there is also a 
field which becomes rather inconvenient. 

[0010] Then, although a dither signal is directly superimposed at an analog 
input signal, a differential signal, etc. for introducing a dither signal into a 
differential modulation mold analog-digital converter and it drops off in 
order to improve an S/N property about the noise which originates in the 
offset component of the output of a DA converter being accumulated in an 
integrating circuit, and is generated, it becomes a technical technical 
problem to elaborate circuitry so that an equivalent improvement effect 
may be acquired. Moreover, if the application to the cellular phone with 



which a miniaturization is thought as important is taken into consideration, 
on the occasion of modification of a circuit, it will also become an 
important technical problem to reduce circuit magnitude. 

[0011] This invention is made in order to solve such a technical problem, 
and it aims at realizing the analog-digital converter reflected without 
overlapping a dither. Moreover, this invention also makes it the object for 
there to be no adder circuit for dither superposition, and for circuit 
magnitude to realize a small analog-digital converter. 
[0012] 

[Means for Solving the Problem] About the 1st thru/or 2nd solution means 
invented in order to solve such a technical problem, the configuration and 
the operation effectiveness are explained below. 

[0013] [the 1st solution means] — like and the dither signal generating 
circuit which generates a dither signal in the analog-digital converter 
which carries out differential modulation of the analog input signal, and 
generates a digital output signal are prepared by the analog-digital 
converter of the 1st solution means, and binarization of a differential 
signal or its descendant signal is performed [ of the time of application / 
according to claim 1 ] by the comparison with said dither signal 
[0014] If it is in the analog-digital converter of such 1st solution means, 
while installation of a dither signal distributes and the noise which 
accompanies to differential modulation and is produced is controlled in 
part, the introductory part is moved to the comparator for binarization in 
differential modulation. Since two or more signals are generally separately 
inputted into a comparison, it will be processed while it has been in the 
condition which the differential signal etc. and the dither signal separated. 
Moreover, an S/N property will be improved, without as a result the effect 
of a dither signal narrowing the maximum amplitude of an analog input 
signal or a differential signal certainly to the digital output signal based on 



[ without spoiling the functions of differential modulation also including 
binarization in any way by including it in a dither signal side, using the 
threshold used as the criteria of binarization as a dc component etc., if 
required, even if such ] a binary signal or it. Therefore, according to this 
invention, a dither signal can realize the analog-digital converter which is 
directly superimposed neither on an analog input signal nor a differential 
signal and by which ** is also reflected in a conversion result. 
[0015] [the 2nd solution means] — the analog-digital converter of the 2nd 
solution means is an analog-digital converter of the 1st above-mentioned 
solution means [ like ] of the time of application according to claim 2, and 
said dither signal generating circuit is equipped with a means to generate 
the 1st electrical potential difference, a means to generate the 2nd 
electrical potential difference, and the means for switching that chooses 
these 1st and 2nd electrical potential differences by turns, and outputs 
them 

[0016] If it is in the analog-digital converter of such 2nd solution means, 
when there is no dither signal, the threshold for binarization used as 
constant value is in agreement with the mean value and the average of the 
1st electrical potential difference and the 2nd electrical potential 
difference. By this, a threshold will be included in a dither signal side. And 
in addition to the amplitude of a dither signal, a threshold can also be 
easily set up by setting up the 1st and 2nd electrical potential difference 
suitably. Furthermore, since shape is taken in a circuit simpler than an 
analog adder circuit, circuit magnitude of a means for switching is also 
small, and it ends. Therefore, according to this invention, there is no adder 
circuit for dither superposition, and circuit magnitude can realize a small 
analog-digital converter. 
[0017] 

[Embodiment of the Invention] About the analog-digital converter of this 



invention attained with such a solution means, the following 1st - the 6th 
example explain the concrete gestalt for carrying this out. The 2nd 
example which the 1st example shown in drawing 1 embodied the 1st 
solution means mentioned above based on the delta modulation mold 
analog-digital converter, and was shown in drawing 2 embodies the 1st 
solution means mentioned above based on a delta sigma modulation mold 
analog-digital converter. Moreover, each the 3rd - the 6th example which 
were shown in drawing 3 - drawing 6 , respectively embody the 2nd 
solution means mentioned above. In addition, since the same sign was 
attached and shown in the same component as usual on the occasion of 
those graphic displays, the overlapping explanation for the second time is 
omitted, and is hereafter explained focusing on a point of difference with 
the former. 
[0018] 

[The 1st example] About the 1st example of the analog-digital converter 
of this invention, the concrete configuration is quoted and a drawing is 
explained. Drawing 1 (a) is the block diagram of a whole circuit, and this 
drawing (b) is the example of a wave of dither signal M. That this 
analog-digital converter is constituted based on a delta modulation mold 
analog-digital converter, perform 1-bit differential modulation, and this is 
different from the conventional example (refer to drawing 7 ) as stated 
above is the point that the dither signal generating circuit 70 which 
generates dither signal M was introduced instead of the dither signal 
generating circuit 7 and the adder circuit 8, and the point that dither signal 
M came to be inputted into a comparison circuit 2 as a threshold signal D. 
[0019] Namely, the difference arithmetic circuit 1 where this analog-digital 
converter generates a differential signal C in response to (the drawing 1 
(a) reference), the analog input signal A, and a return signal B, The 
comparison circuit 2 which generates a binary signal E in response to the 



differential signal C and threshold signal D, The digital filter 3 which 
receives the binary signal E, among those controls the component more 
than predetermined frequency (cut off frequency) fg, and generates the 
digital output signal G, The digital-to-analog section 4+5 which changes a 
binary signal E into analog signal H at the repeat rate (sampling frequency 
fk) exceeding predetermined frequency fg, In the analog-digital converter 
equipped with the integrating circuit 6 which generates a return signal B in 
response to the analog signal H The dither signal generating circuit 70 
which generates dither signal M oscillated with the small amplitude is 
formed, and a comparison circuit 2 comes to receive from the maximum 
amplitude of a differential signal C by making the dither signal M into the 
threshold signal D. 

[0020] In the case where the analog input signal A is a sound signal, if 
each of those elements are explained in full detail for an example, the 
frequency fa of the analog input signal A continues for thousands of Hz 
from dozens of Hz focusing on hundreds of Hz, based on this, a cut off 
frequency fg will be set as 8kHz, 4 etc. kHz, etc., and a sampling frequency 
fk will be set to 1MHz, 10 etc. MHz, etc. Although you may be the circuit of 
a pure low pass filter, a digital filter 3 is parasitic along with the count 
circuit which changes into two or more bits, such as 8 bits and 14 etc. bits, 
by the thing of counting a binary signal E at high speed synchronizing with 
the digital-to-analog section 4+5, and outputs the digital output signal G a 
low-speed predetermined period, and may be made to be embodied. 
[0021] Moreover, the difference arithmetic circuit 1 is embodied easily in 
the adder circuit which used the operational amplifier (operational 
amplifier), and a comparison circuit 2 is embodied with a comparator etc., 
for example, a differential signal C is led to the forward side input, and the 
threshold signal D, i.e., dither signal M, is led to a negative side input. 
Furthermore, although the D type flip-flop suitable for a latch etc. is used 



abundantly in a sampling circuit 4, this may be embodied as a part of DA 
converter 5. Moreover, the active circuit which combined the capacitor 
with the operational amplifier is suitable for an integrating circuit 6. 
[0022] In addition, although the concrete example of a configuration of the 
dither signal generating circuit 70 is explained in full detail henceforth 
[ the 3rd example ], dither signal M is the oscillation signal with which only 
small amplitude deltaV changes up and down focusing on (the drawing 1 (b) 
reference) and an electrical potential difference Vd. That is, dither signal 
M becomes the 1st electrical potential difference (Vd+deltaV) or 2nd 
electrical potential difference (Vd-deltaV) by turns a predetermined period. 
Moreover, since a S/N ratio is not influenced, although there is nothing, by 
requirements essential to this invention, in this example, 180 degrees of 
phases have shifted in dither signal M and dither signal J of the 
conventional example for brief-izing of the following explanation of 
operation, i.e., the phase of a dither signal shall have been reversed. 
Furthermore, the frequency of dither signal M is higher than a cut off 
frequency fg, and is made lower than a sampling frequency fk so that 
dither signal M may be cut by the digital filter 3. 

[0023] About the analog-digital converter of this 1st example, that activity 
mode and actuation are quoted and a drawing is explained. Drawing 1 (b) 
shows the typical wave of dither signal M, this drawing (c) and (d) are 
power spectrum drawings of the digital output signal G, and shows the 
condition that (c) does not have a dither signal, and shows the condition 
that a dither signal has (d). 

[0024] In this case, since amplitude deltaV of dither signal M is not large, a 
fear of crossing the range of a comparison circuit 2 which can be inputted 
does not have the threshold signal D. moreover, in the range in which the 
wave of the analog input signal A, and a return signal B and a differential 
signal C is not distorted Since the electrical-potential-difference value 



which added the oscillation signal of amplitude 

electrical-potential-difference deltaV to the differential signal C ? and 
reduced threshold voltage Vd ? and the electrical-potential-difference value 
which subtracts the oscillation signal of amplitude 
electrical-potential-difference deltaV from threshold voltage Vd, subtracts 
the result from a differential signal C, and is acquired are equal If the 
analog-digital converter (refer to drawing 1 (a)) of this example and the 
analog-digital converter (refer to drawing 7 (a)) of the conventional 
example are made to contrast and the differential signal C is the same, it 
turns out that a binary signal E, analog signal H, and a return signal B 
become the same. And if the analog input signal A is the same, since a 
differential signal C will become the same consequently, the digital output 
signal G is acquired for the same thing. 

[0025] A return signal B is subtracted from the analog input signal A, a 
differential signal C is specifically generated, it is compared with the 
threshold signal D with which this consists of dither signal M, and a binary 
signal E is generated, derepression of the high frequency component which 
exceeds a cut off frequency fg from the binary signal E is carried out, and 
the digital output signal G is generated. Moreover, while a binary signal E is 
sampled by the sampling circuit 4 on a frequency fk and is further changed 
into analog signal H by DA converter 5 in parallel to it, the analog signal H 
finds the integral by the integrating circuit 6, and becomes a return signal 
B. 

[0026] In this way, although the digital output signal G is generated In that 
case, the offset component [ **** / un-] of DA converter 5 always finds 
the integral. ****** the noise of a frequency fh is discovered — (the 
drawing 1 (c) reference) — as usual The part which the noise component 
is widely distributed in response to the effect of dither signal M also at the 
place of frequencies other than a frequency fh (refer to drawing 1 (d)), 



among those came to exceed a cut off frequency fg is removed by the 
digital filter 3. And an S/N property is improved by suitable installation of 
dither signal M also in this case about the noise which originates in the 
offset component of the output of a DA converter being accumulated in an 
integrating circuit, and is generated. 

[0027] And since the analog input signal A, and a return signal B and a 
differential signal C are not directly overlapped on dither signal M in this 
case and signal wave forms, such as the analog input signal A, are not 
distorted unless it deviates from the input range of the difference 
arithmetic circuit 1 or a comparison circuit 2, it is not said rather than the 
input range of difference arithmetic circuit 1 grade that maximum 
amplitude, such as the analog input signal A, is narrowed. Moreover, since 
the requirements which should be taken into consideration by that at the 
time of a circuit design decrease, the further advantage that a design 
becomes easy is also enjoyable. 
[0028] 

[The 2nd example] That it is different from the thing of the 1st example 
which the analog-digital converter of this invention which showed the 
whole block diagram to drawing 2 was constituted based on the delta sigma 
modulation mold analog-digital converter, performs 1-bit differential 
modulation, and this mentioned above is a point which an integrating 
circuit 6 is removed from the line of analog signal H between DA converter 
5 and the difference arithmetic circuit 1, and is inserted in the line of the 
differential signal C between the difference arithmetic circuit 1 and a 
comparison circuit 2. 

[0029] Namely, this analog-digital converter The difference arithmetic 
circuit 1 which generates a differential signal C in response to the analog 
input signal A and a return signal B, The integrating circuit 6 which 
generates the descendant signal P in response to the differential signal C, 



and the comparison circuit 2 which generates a binary signal E in response 
to the descendant signal P and threshold signal D, The digital filter 3 which 
receives the binary signal E, among those controls the component more 
than predetermined frequency (cut off frequency) fg, and generates the 
digital output signal G, In the analog-digital converter equipped with the 
digital-to-analog section 4+5 which changes a binary signal E into analog 
signal H at the repeat rate (sampling frequency fk) exceeding 
predetermined frequency fg, and is sent out to the difference arithmetic 
circuit 1 by making this into a return signal B The dither signal generating 
circuit 70 which generates dither signal M oscillated with the small 
amplitude is formed, and a comparison circuit 2 comes to receive from the 
maximum amplitude of the descendant signal P by making the dither signal 
M into the threshold signal D. 

[0030] Although it is known also about the delta sigma modulation mold 
analog-digital converter that installation of a dither signal will be useful to 
an improvement of an S/N property and the technique of making a dither 
signal superimpose on an analog input signal with an adder on the occasion 
of the installation is indicated by JP,6-1 04751 ,A In this invention (refer to 
drawing 2 ), like the 1st above-mentioned example, it is led to the negative 
side input of a comparison circuit 2 as a threshold signal D, and a 
differential signal C and its descendant signal P are in a condition [ having 
dissociated ], and the comparison with the descendant signal P is 
presented with dither signal M. In improving an S/N property also about a 
delta sigma modulation mold analog-digital converter by this about the 
noise which originates in the offset component of the output of a DA 
converter being accumulated in an integrating circuit, and is generated, a 
design also becomes easy, without narrowing maximum amplitude, such as 
an analog input signal. And the adder circuit for dither signal superposition 
is unnecessary. 



[0031] 

[The 3rd example] It is what was equipped with a means by which the 
dither signal generating circuit 70 in the 1st example and the 2nd example 
which were mentioned above generates the 1st electrical potential 
difference (Vd+deltaV), a means to generate the 2nd electrical potential 
difference (Vd-deltaV), and the means for switching that chooses these 
1st and 2nd electrical potential differences (Vd**deltaV) by turns, and 
outputs them in the analog-digital converter of this invention which 
showed the dither signal generating circuit to drawing 3 . 

[0032] The circuit which carried out the series connection of three 
resistance R1, R2, and R3 is specifically prepared between the feeder of 
an electrical potential difference Vdd, and the grounding conductor of an 
electrical potential difference Vss, with the resistance partial pressure, the 
1st electrical potential difference (Vd+deltaV) occurs at the node of 
resistance R1 and resistance R2, and the 2nd electrical potential 
difference (Vd-deltaV) occurs at the node of resistance R2 and resistance 
R3. The resistance of each resistance R1, R2, and R3 is set up such. 
Moreover, the node of resistance R1 and resistance R2 makes the 
switches SW1, such as an analog switch, intervene, and is connected to 
the signal line of dither signal M, and the node of resistance R2 and 
resistance R3 also makes a switch SW2 intervene, and is connected to the 
signal line of dither signal M. Furthermore, it is generated by the thing, like 
the control signal Q which switches the switching condition of a switch 
SW1 carries out dividing of the clock signal K which has specified the 
sampling frequency fk, and the change-over control signal of a switch SW2 
reverses a control signal Q, and is generated. 

[0033] In this case, the node electrical potential difference of resistance 
R1 and R2 is computed by the formula 

[Vss+(Vdd-Vss)-(R2+R3)/(R1+R2+R3)I The node electrical potential 



difference of resistance R2 and R3 is a formula 
[Vss+(Vdd-Vss)-(R3)/(R1+R2+R3)]. Since it is computed Moreover, the 1st 
electrical potential difference (Vd+deltaV) and 2nd electrical potential 
difference (Vd-deltaV) can be easily generated mostly about the electrical 
potential difference Vd of arbitration, and amplitude deltaV practically by 
setting up appropriately the resistance or those ratios of resistance R1, 
R2, and R3. In addition, "-" shows multiplication in a formula and "/" 
shows a division. And since switches SW1 and SW2 repeat a flow or cutoff 
by turns according to a control signal Q, dither signal M becomes the 
signal oscillated by amplitude deltaV focusing on an electrical potential 
difference Vd. Even if there are no adder circuit and subtractor circuit of 
an analog, while including threshold voltage Vd in dither signal M by this, 
the comparison for binarization can be presented by making the dither 
signal M into the threshold signal D. 
[0034] 

[The 4th example] That it is different from the thing of the 3rd example 
which the analog-digital converter of this invention which showed the 
dither signal generating circuit to drawing 4 mentioned above is the point 
that a part of resistance is arranged in parallel, and a point whose switch 
is decreasing to the piece. Specifically the series connection of a switch 
SW3 and the resistance R5 is carried out, parallel connection of this 
circuit and resistance R4 is carried out, this circuit and resistance R6 are 
connected to a serial, and this circuit is connected between the feeder of 
an electrical potential difference Vdd, and the grounding conductor of an 
electrical potential difference Vss. 

[0035] In this case, if a switch SW3 opens and closes according to a 
control signal Q etc., since the node electrical potential difference of 
resistance R4 and resistance R6 will change according to it, dither signal 
M is generable by taking out that electrical potential difference. Moreover, 



the 1st electrical potential difference (Vd+deltaV) and 2nd electrical 
potential difference (Vd-deltaV) can be easily generated about the 
electrical potential difference Vd of arbitration, and amplitude deltaV 
practically by setting up appropriately the resistance or those ratios of 
resistance R4, R5, and R6, without using an adder circuit also in this case. 
[0036] 

[The 5th example] That it is different from the thing of the 3rd and 4th 
example which the analog-digital converter of this invention which showed 
the dither signal generating circuit to drawing 5 mentioned above is the 
point that the constant current source is introduced. Specifically the 
series connection of a constant current source IS 1 and the switch SW4 is 
carried out, the series connection of a constant current source IS 2 and 
the switch SW5 is carried out, parallel connection of those series circuits 
is carried out, this circuit and resistance R7 are connected to a serial, and 
this circuit is connected between the feeder of an electrical potential 
difference Vdd, and the grounding conductor of an electrical potential 
difference Vss. Moreover, switches SW4 and SW5 open [ although the 
graphic display was omitted ] and close by turns according to a control 
signal Q and its reversal signal. 

[0037] In this case, since the electrical potential difference of a formula 
[IS1 and R7] occurs in resistance R7 when the switch SW4 has flowed, the 
electrical potential difference of a formula [IS2 and R7] occurs in 
resistance R7 when the switch SW5 has flowed, and those electrical 
potential differences are discovered by turns according to closing motion 
of switches SW4 and SW5, dither signal M is generable by taking out that 
electrical potential difference. Moreover, the 1st electrical potential 
difference (Vd+deltaV) and 2nd electrical potential difference (Vd-deltaV) 
can be easily generated about the electrical potential difference Vd of 
arbitration, and amplitude deltaV by setting up appropriately the current 



value of constant current sources IS1 and IS2, and the resistance of 

resistance R7, without using an adder circuit also in this case. 

[0038] 

[The 6th example] That it is different from the thing of the 5th example 
which the analog-digital converter of this invention which showed the 
dither signal generating circuit to drawing 6 mentioned above is a point 
whose switch is decreasing. Specifically the series connection of a 
constant current source IS 4 and the switch SW6 is carried out, parallel 
connection of this circuit and constant current source IS 3 is carried out, 
this circuit and resistance R8 are connected to a serial, and this circuit is 
connected between the feeder of an electrical potential difference Vdd, 
and the grounding conductor of an electrical potential difference Vss. 
[0039] In this case, when the switch SW6 has flowed according to a 
control signal Q etc., the electrical potential difference of a formula [R8- 
(IS3+IS4)] occurs in resistance R8. Since the electrical potential 
difference of a formula [R8 and IS4] occurs in resistance R8 and those 
electrical potential differences are discovered by turns according to 
closing motion of a switch SW6 while the switch SW6 is intercepting, dither 
signal M is generable by taking out the electrical potential difference. 
Moreover, the 1st electrical potential difference (Vd+deltaV) and 2nd 
electrical potential difference (Vd-deltaV) can be easily generated about 
the electrical potential difference Vd of arbitration, and amplitude deltaV 
by setting up appropriately the current value of constant current sources 
IS3 and IS4, and the resistance of resistance R8, without using an adder 
circuit also in this case. 
[0040] 

[Effect of the Invention] if it is in the analog-digital converter of the 1st 
solution means of this invention so that clearly from the above explanation, 
advantageous that a dither signal was able to be directly overlapped 



neither on an analog input signal nor a differential signal, but ** was also 
able to realize the analog-digital converter reflected in a conversion result 
effectiveness **s by having made it used after the dither signal has 
dissociated from the analog input signal etc. using the comparison for the 
binarization accompanying differential modulation . 

[0041] Moreover, if it is in the analog-digital converter of the 2nd solution 
means of this invention, by having limited the dither signal generating 
circuit to the thing of specific structure, there is no adder circuit for 
dither superposition, and circuit magnitude does so the advantageous 
effectiveness that the small analog-digital converter was realizable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is power spectrum drawing when power spectrum drawing in 
case the block diagram of a whole circuit and (b) do not have (a) and a 
dither signal does not have the example of a wave of a dither signal and 
(c), and (c) add a dither signal about the 1st example of the analog-digital 
converter of this invention. 

[Drawing 2] About the 2nd example of the analog-digital converter of this 
invention, it is the block diagram of a whole circuit. 

[Drawing 3] About the 3rd example of the analog-digital converter of this 
invention, it is the detail drawing of a dither signal generating circuit. 
[Drawing 4] About the 4th example of the analog-digital converter of this 
invention, it is the detail drawing of a dither signal generating circuit. 
[Drawing 5] About the 5th example of the analog-digital converter of this 
invention, it is the detail drawing of a dither signal generating circuit. 
[Drawing 6] About the 6th example of the analog-digital converter of this 
invention, it is the detail drawing of a dither signal generating circuit. 
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[Drawing 7] It is power spectrum drawing when power spectrum drawing in 
case the block diagram of a whole circuit and (b) do not have (a) and a 
dither signal does not have the example of a wave of a dither signal and 
(c), and (c) add a dither signal about the conventional analog-digital 
converter. 

[Description of Notations] 

1 / A sampling circuit (FF, digital-to-analog section), 

2 / A comparison circuit (Cmp) 

3 / A digital filter 

5 / DA converters (DAC, digital-to-analog section) 

6 / Integrating circuits 

7 / A dither signal generating circuit 

8 / An adder circuit 

70 / Dither signal generating circuit 
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